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SURFHVVHVRISDUWLFXODUO\ZDWHUV\VWHPVZHUHXVXDOO\ WKHLQLWLDOUHDVRQIRU LWVHVWDEOLVKPHQW7KH\ZHUHRIWHQWKH
GHWHUPLQLQJIDFWRUVLQGHILQLQJWKHIXWXUHFRXUVHRIXUEDQGHYHORSPHQWSDWWHUQ0RUHRYHUDFLW\¶VQDWXUDOIHDWXUHV
DQG SURFHVVHV DORQJ ZLWK FRQVWUXFWHG IHDWXUHV VKDSHG WKH LQKHUHQW LGHQWLW\ RI XUEDQ SODFHV %XW ZLWK WKH HUD RI
LQGXVWULDOL]DWLRQDQGQHZWHFKQRORJ\DQHZHFRQRP\HPHUJHGIROORZHGE\DQHZFXOWXUHDQGDQDOWHUHGGHILQLWLRQ
RI SHRSOH¶V UHODWLRQVKLS ZLWK QDWXUH >@ 7KH KXPDQ FRQWDFW ZLWK QDWXUH FKDQJHG DQG ZDV PHGLDWHG E\ EXLOW
LQIUDVWUXFWXUDOQHWZRUNV>@DQGWKHUHEHFDPHDJURZLQJGLVFRQQHFWLRQEHWZHHQQDWXUDOERGLHVDQGVHWWOHPHQWV0DQ
HUDVHG IRUHVWV DQG QDWXUDO JUHHQ SDWFKHV ODUJHO\ LQWHUUXSWHG DQG FRQVWULFWHG WKH HFRORJLFDO IORZV DQG UHDUUDQJHG
HYHU\WKLQJLQKLVGRPDLQDVSOHDVHG6WUHDPVDQGZDWHUZD\VDVWKHPRVWLPSRUWDQWFRUULGRUVHQVXULQJWKHLQWHJULW\
DQGFRQVLVWHQF\RIQDWXUH WKURXJKFLW\ZHUHHUDVHGIURPWKHXUEDQL]HGDUHDV7KHLUFRXUVHZDVGLYHUWHGFRQILQHG
DQGWKHLUQDWXUHZDVIXQGDPHQWDOO\DOWHUHGE\EHLQJVWUDLJKWMDFNHWHGDQGFDQDOL]HGLQFRQFUHWHOLQLQJVWRWKHSRLQW
WKDW WKH\ EDUHO\ UHVHPEOHG ULYHUV DQ\PRUH EHFRPLQJ ³an absent presence in modern urbanism, an engineering 
trick; out of sight and, consequently, out of mind” >@ 7KHVH QDWXUDO FRUULGRUV EHFDPH SK\VLFDO FXOWXUDO DQG
HFRQRPLF GLYLGHUV VHZDJH FRQGXLWV ZLWK FRQWDPLQDWLRQ HPSW\LQJ GLUHFWO\ LQWR WKHP DQG JHQHUDOO\ ZHUH
WUDQVIRUPHG IURP QDWXUDO DPHQLWLHV WR HQYLURQPHQWDO KD]DUGV 7KHVH DOO UHVXOWHG LQ GLVVRFLDWLRQ RIPDQ IURP KLV
LQKHUHQWQDWXUDOHQYLURQPHQW
0DVKKDG&LW\DV WKHVHFRQGPRVWSRSXODWHGFLW\RI,UDQKDVQRWEHHQLPPXQHWRWKHVLGHHIIHFWVRI WKLVUDSLG
XQSODQQHGXUEDQL]DWLRQ WUHQG ,Q WKLV DULG FLW\ LQQRUWKHDVWRI ,UDQRQFHYDOXHG IRU LWVQDWXUDOEHDXW\GHFDGHVRI
FRQVWUXFWLRQDQGXQSODQQHGGHYHORSPHQWKDVOHGWRWKHQDWXUDOIHDWXUHVJUDGXDOO\IDGLQJIURPWKHIDFHRIWKHFLW\
7KHIUDJPHQWDWLRQRIJDUGHQVDQGJUHHQVSDFHVHOLPLQDWLRQRIJUHHQZD\VEXULDORIQDWXUDOVWUHDPVDQGWKHHYHU
LQFUHDVLQJSROOXWLRQKDYHDOO OHG WRFULSSOLQJ WKHQDWXUDO V\VWHPVGHWHULRUDWLRQRITXDOLW\RI OLIHDQGFRQVHTXHQWO\
VRFLDOFXOWXUDODOLHQDWLRQRISHRSOHIURPWKHLUQDWXUDOHQYLURQPHQW
,Q WKHFXUUHQWGLOHPPDZKHUHHFRQRPLFDQGVRFLDOGHYHORSPHQW LV FORVHO\GHSHQGHQWRQ ILQGLQJDKDUPRQLRXV
UHVROXWLRQWRIXOILOOERWKGHYHORSPHQWDQGHQYLURQPHQWDOREMHFWLYHVLWLVHVVHQWLDOWRUHIUDPHRXUDSSURDFKWRXUEDQ
GHYHORSPHQWDQGUHGHILQHXUEDQV\VWHPV WR ILUVWFRPSUHKHQGDQG WKHQ LQWHUZHDYHDQGUHLQWHJUDWH WKHQDWXUDODQG
XUEDQV\VWHPVWRJHWKHU7KLVDUWLFOH WKHUHIRUHDLPVWRH[WUDFW WKHXQGHUO\LQJRULJLQVRIQDWXUDOVWUXFWXUHDQGXUEDQ
FXOWXUDO LGHQWLW\ RI WKH FLW\ RI0DVKKDG WKH SURFHVV RI LWV FKDQJH DQG WUDQVIRUPDWLRQ WR D ERG\ RIPDVV DQG WKH
FKDQJLQJLQWHUDFWLRQRILWVQDWXUDOERGLHVDQGSURFHVVHVWKURXJKWLPHSDUWLFXODUO\RIZDWHUERGLHVWKURXJKDQDO\VLV
RIKLVWRULFDOGDWDDHULDOSKRWRVDQGVDWHOOLWHLPDJHU\IURPDYDLODEOHVRXUFHV%\FRQVLGHULQJWKHSUHVHQWLVVXHVDQG
GLVWXUEDQFHV REVWDFOHV DQG SRWHQWLDOV WKLV UHVHDUFK UHVXOWV LQ QHZ UHDOLVWLF VWUDWHJLHV WR HQKDQFH UHFODLP DQG
UHKDELOLWDWHXUEDQVWUHDPVDVDEDVLVIRUXUEDQUHJHQHUDWLRQUHKDELOLWDWHJUHHQVSDFHVDQGSRWHQWLDOXUEDQVSDFHVDQG
UHLQWURGXFHHQYLURQPHQWDOFXOWXUDOVXVWDLQDELOLW\LQWRWKHXUEDQUHDOP$VVXPLQJWKHIDFWLFLW\RIFXUUHQWPDOIXQFWLRQ
RI WKHFRQQHFWLRQEHWZHHQ WKHFRQVWUXFWHGDQGQDWXUDOV\VWHPV LQ WKHFLW\RI0DVKKDG WKHPDLQREMHFWLYHVRI WKH
VWXG\DUHDVIROORZV
x 'HWHUPLQHWKHH[LVWLQJFRQGLWLRQRIWKHUHODWLRQVKLSEHWZHHQPDQPDGHDQGQDWXUDOIHDWXUHVDQGV\VWHPVLQWKH
PHWURSROLWDQDUHDRI0DVKKDG&LW\
x ([WUDFWWKHXQGHUO\LQJIRUPHUO\HIILFLHQWQDWXUDOLQIUDVWUXFWXUHRIWKHFLW\DQGWKHROGUHVSRQVLYHXUEDQFXOWXUH
x ,GHQWLI\WKHFKDQJHVRIWKLVQDWXUDOFRQWH[WDQGWKHPHFKDQLVPVUHVSRQVLEOHIRUWKHWUDQVIRUPDWLRQRIWKLV
UHODWLRQVKLSRYHUWLPHWRLWVFXUUHQWVWDWHLQWKHSURFHVVRIRYHURQHDQGDKDOIFHQWXU\XUEDQGHYHORSPHQW
x 'HYHORSDQDSSURDFKFRQVLVWHQWZLWKXUEDQODQGVFDSHHFRORJ\SULQFLSOHVDQGWKHXQLTXHXUEDQFXOWXUDOLGHQWLW\
RI0DVKKDGZKLFKFRQYHUJHVWKHVHWKHRULHVZLWKSUDFWLFHLQWKHUHDOLW\RIWRGD\
x 6XJJHVWDUHJHQHUDWLRQSODQWDNLQJLQWRDFFRXQWERWKQDWXUDODQGPDQPDGHIHDWXUHVDQGFRQVLVWLQJRIVKRUWDQG
ORQJWHUPGHVLJQSODQQLQJDQGPDQDJHPHQWVWUDWHJLHVDQGWKHLUSUHYDOHQWDSSURDFKHQKDQFHPHQWSURWHFWLRQ
UHFODPDWLRQUHKDELOLWDWLRQIRUWKHLPSURYHPHQWRIXUEDQHFRORJLFDODQGFXOWXUDOVXVWDLQDELOLW\GHYHORSHGLQWRD
*UHHQ,QWHJUDWHG1HWZRUNZKLFKFDQIXUWKHUEHXVHGDVDEDVLVWROLQNLQWHJUDWHDQGRULHQWWKHFXUUHQWO\
GLVSHUVHGXUEDQGHVLJQDQGSODQQLQJHQGHDYRUVRYHUWKHFLW\
5HH[DPLQLQJWKHFXUUHQWUHODWLRQVKLSRIQDWXUHDQGFLW\
,QPDQ\GHYHORSLQJFRXQWULHVVXFKDV,UDQWKHUHODWLRQVKLSRIKXPDQDQGQDWXUHLVODUJHO\EDVHGRQWKHSULRULW\RI
SURYLVLRQ IRU KXPDQ QHHGV:KLOH FRPPXQLWLHV JHQHUDOO\ VWULYH WRPHHW WKHLU EDVLF WUDQVLHQW \HW HVVHQWLDO QHHGV
H[SHFWLQJSHRSOHDQGRUJDQL]DWLRQV WRKDYHWKHSURVSHFWDQGIXWXUHQHHGVRI WKHHQYLURQPHQWDQGSHRSOH LQPLQG
561 Shaghayegh Maleki et al. /  Procedia Environmental Sciences  34 ( 2016 )  559 – 572 
VHHPVIDUIHWFKHG'XHWRWKLVXUJHQF\WKHFXUUHQWUHODWLRQVKLSRIPDQDQGQDWXUHLVVWLOOEDVHGXSRQWKHGRPLQDQF\
RIKXPDQRYHUWKHQDWXUDOHQYLURQPHQWDQLQYDVLYHDSSURDFKDQGQRWDQLQWHJUDORQH<HWGXHWRWKHFXUUHQWIDLOXUH
RI WKLV WUHQG DQG LWV LQFRQVLVWHQF\ZLWK VXVWDLQDEOH GHYHORSPHQW REMHFWLYHV D JUDYHRXWORRN LV DZDLWLQJZKHUHDV
VWULYLQJWRPHHWWKHQHHGVRIWRGD\WKURXJKXQVXVWDLQDEOHZD\VVRRQWKHDELOLW\RIIXWXUHJHQHUDWLRQVWRPHHWWKHLU
RZQ QHHGV ZLOO EH FRPSURPLVHG %XW WKH VWUXFWXUH RI ODQGVFDSH WRGD\ LV WKH GLUHFW UHVXOW RI WKH VWUXFWXUH RI
\HVWHUGD\ >@ 7KURXJKRXW WKH HDUO\ WLPHV LQ FRQWHPSRUDU\ ZRUOG RI LQFUHDVHG VSHFLDOL]DWLRQ DQG WHFKQRORJLFDO
LQQRYDWLRQZLWK WKHDVVXPSWLRQRI WKH LQH[KDXVWLELOLW\RI UHVRXUFHV WKH LQIUDVWUXFWXUHRIXUEDQHQYLURQPHQWVZDV
SODQQHG DQG GHVLJQHG DV OLQHDU IORZ V\VWHPV SXWWLQJ WKHLU PDMRU IRFXV RQ WKH WUDQVSRUWDWLRQ RI DPSOH QDWXUDO
UHVRXUFHVIURPORQJGLVWDQFHVWRWKHFLW\LQWKHIDVWHVWSRVVLEOHZD\DQGWUDQVSRUWWKHZDVWHVRXWRIWKHFLW\WRGHDO
ZLWK WKHP ODWHU7KLV SURFHVV LQYROYHG DQ LQHIILFLHQW XVH RI HQHUJ\PLQHUDO DQG RWKHU UHVRXUFHV >@$V D UHVXOW
URDGV DQG LQIUDVWUXFWXUH QHWZRUNV ZHUH GHYHORSHG LQ ULYHU EHGV DQG IORRGSODLQV WKURXJK QDWXUDO SDWFKHV DQG
FRUULGRUVFXWWLQJDQGEORFNLQJWKHPRYHPHQWRIHFRV\VWHPVHUYLFHVDQGIORZVZKLFKUHVXOWHGLQWUDQVIRUPDWLRQRI
QDWXUDOUHVRXUFHVVXFKDVZDWHUFRUULGRUVWRSROOXWLRQVRXUFHVIDFLOLWDWLQJWKHIORZRISROOXWLRQUDWKHUWKDQHFRV\VWHP
VHUYLFHV >@ :LWK WKH GLVDSSHDUDQFH RI KHDOWK\ ZDWHUV IURP WKH IDFH RI WKH FLW\ JUHHQ VSDFHV DOVR VKUDQN
IUDJPHQWHGDQGGHYDOXHGDVVFDWWHUHGWLQ\SDWFKHVDFURVVWKHODQG
,Q WKH FXUUHQW VLWXDWLRQZKHUHSUHYLRXVPRGHUQDSSURDFKHV WRXUEDQL]DWLRQ DUHQR ORQJHU WKH UHVROXWLRQ WR WKH
XSULVLQJ QHHG RI FRQWHPSRUDU\ VRFLHWLHV OHW DORQH WKH QHHGV RI IXWXUH JHQHUDWLRQV WKH UHFHQW SURSRVHG RQH
GLPHQVLRQDOVROXWLRQVPHUHFDPRXIODJHRUDWEHVWPLWLJDWLQJWKHQHJDWLYHHQYLURQPHQWDOLPSDFWVRIXUEDQL]DWLRQRU
LWVLQGXVWULHVXQVRSKLVWLFDWHGODQGXVHPDQDJHPHQWRUXQVXVWDLQDEOHEXLOWLQIUDVWUXFWXUHQHWZRUNVKDYHHDFKIDLOHG
WRVHSDUDWHO\UHVSRQGZHOODQGKDYHDODVWLQJHIIHFW>@7KLVLVGXHWRWKHIDFWWKDWWKHVHGLVSHUVHGDQGXQRUJDQL]HG
HQGHDYRUV DUH QHLWKHU LQ OLQHZLWK HDFK RWKHU QRU IXOO\ FRPSO\LQJZLWK WKH LQKHUHQW QDWXUDO VWUXFWXUH LQ D ODUJHU
FRQWH[W$VPDQ\FXUUHQWXUEDQGHYHORSPHQWSODQVLQ,UDQLQVWHDGRIFRPSO\LQJZLWKHFRORJLFDOQHWZRUNVDQGXVLQJ
WKHPDVQDWXUDOSRWHQWLDOVDUHPRUHLQFOLQHGWRGHVWUR\GDPDJHRUIUDJPHQWWKHPOHDGLQJWRKDUPIXOFRQVHTXHQFHV
DQGQHJDWLYHHQYLURQPHQWDOLPSDFWVLQXUEDQDUHDV>@,QXUEDQVWUHDPVDVDQH[DPSOHWKHPRVWSUHYDLOLQJGHVLJQ
DSSURDFKHVWRUHVWRUDWLRQDUHRSSRVHGWRHFRORJLFDODQGK\GURORJLFDOQRWLRQVDLPLQJWRLQFUHDVHKXPDQLQWHUDFWLRQ
ZLWK ZDWHU E\ PHGLDWLRQ RI EXLOW HQYLURQPHQW WKURXJK KDUG VWUXFWXUHV 7KHVH LQWHUDFWLRQV LQHYLWDEO\ GLVWXUE
HFRV\VWHPV DQG DUH HFRORJLFDOO\ SRRUPRGHOV EDVHG RQ IDOVH DJHQGDV DQGPHQWDOLWLHV WR DOWHU WKH K\GURORJ\ DQG
HFRORJ\RIWKHRULJLQDOVWUHDPVWRVXLWHFRQRPLFDQGDHVWKHWLFJRDOV>@
7KHUHIRUHLQRUGHUWRSURYLGHWKHUHTXLUHGVHWWLQJQHHGHGIRUUHLQWURGXFLQJDQGUHLQWHJUDWLQJWKHQDWXUDOHFRORJLFDO
VWUXFWXUHVIXQFWLRQVDQGSURFHVVHVZLWKLQWKHFLW\DQGUHHVWDEOLVKLQJHFRV\VWHPVHUYLFHVLQWKHPRVDLFRIDFLW\LW
LV FUXFLDO WR DWWDLQ D KROLVWLF SRLQW RI YLHZ WKURXJK D PXOWLGLVFLSOLQDU\ DSSURDFK QRZ ZKHUH VHHPLQJ FRQIOLFWV
DPRQJXUEDQGHVLJQHUVSODQQHUVHQYLURQPHQWDOLVWVDQGHFRORJLVWVDUHUHVROYHG(YLGHQFHLQSODQQLQJDQGGHVLJQLQJ
XUEDQJUHHQVSDFHVLQWKHFLW\RI0DVKKDGLQGLFDWHVSHFLILFDOO\DODFNRIHFRORJLFDODQGHQYLURQPHQWDOLQWHJULW\LQ
GHYHORSPHQW DJHQGDV ,Q RUGHU WR DWWDLQ DQ HIILFLHQW DPLFDEOH UHVROXWLRQ ZKLFK WDNHV LQWR DFFRXQW DOO VRFLDO
HFRORJLFDO FXOWXUDO DQG DHVWKHWLF DVSHFWV RI XUEDQ GHYHORSPHQW ZH VKRXOG EH DEOH WR FRQYHUJH DQG JDWKHU WKH
FXUUHQWO\GHWDFKHGHQGHDYRUVXQGHUD FRPPRQ IUDPHZRUN WKDW UHFRJQL]HVD FLW\DV DSDUWRI DQDWXUDOZRUOG LQD
ODUJHU UHJLRQDOVFDOHEH\RQG LWVSK\VLFDOFRQILQHPHQWV >@\HWGHSHQGHQW WRRWKHUV\VWHPV LQGLIIHUHQWVFDOHVDQG
GHVLJQLWDFFRUGLQJO\>@7KHUHIRUHWKLVSDSHULQWHQGHGWRSURYLGHDKROLVWLFIUDPHZRUNIRUWKHIXWXUHGHYHORSPHQW
SODQRI0DVKKDG WRHQVXUH LWV FRQVLVWHQF\ZLWK VRFLRFXOWXUDODQGHQYLURQPHQWDO VXVWDLQDELOLW\REMHFWLYHV ,Q WKLV
W\SHRIDSSURDFKXUEDQHQYLURQPHQW LVDXQLRQDQGDQ LQWHJUDWLRQRI WKH OLYHG\QDPLFDOO\ LQWHUDFWLQJQDWXUDODQG
EXLOW SURFHVVHV QRWPHUH FRPSRQHQWV DQG HOHPHQWV DQGPXVW EH DQ LQGLFDWLRQ DQG D QDUUDWLYH RI WKH XQGHUO\LQJ
VWUXFWXUH,WLVWKHIXQFWLRQVRIDODQGVFDSHDQGXUEDQQDWXUDOLQIUDVWUXFWXUHVWKDWHQVXUHWKHVXUYLYDORIQDWXUDOF\FOHV
DQG XUEDQ HFRV\VWHPV ,JQRULQJ WKHVH QDWXUDO IHDWXUHV DQG IDLOLQJ WR FRPSO\ ZLWK WKHLU HVVHQWLDO SURFHVVHV DQG
DFFRPPRGDWH G\QDPLF FKDQJH >@ DVLGH IURP SUREDEOH UHVXOWLQJ GLVWXUEDQFHV LQ WKH XUEDQ ODQGVFDSH DQG
FRQWUDGLFWLRQVZLWKXUEDQDLPVHJFRQVWUXFWLRQVRQULYHUEHGVIORRGSODLQRURQIDXOWVEHLQJHDVLO\GHVWUR\HGGXULQJ
PLQRU IORRG HYHQWV DQG HDUWKTXDNHV PLJKW JUDGXDOO\ OHDG WR WRWDO GHVWUXFWLRQ RI ERWK WKH OLYLQJ V\VWHPV RI D
ODQGVFDSH DQG LWV FDSDFLW\ WR VXSSRUW OLIH H[DPSOHVRIZKLFK FDQEH VHHQ LQ0DVKKDGH[SHULHQFH5HJDUGLQJ WKH
VHQVLWLYLW\ RI WKLV DULG UHJLRQ WKH GHVWUXFWLYH EHKDYLRU RI XVHUV DQG GHOLEHUDWH DFWV RI FRQWDPLQDWLRQ DQG RWKHU
GDPDJHVDFFHOHUDWHVWKLVGHYDVWDWLQJWUHQG>@ZKLFKFDOOVDWWHQWLRQWRFXOWXUDODQGVRFLDOGHILFLHQFLHV3\OH>@>@
EHOLHYHV WKDW WKH ³extinction of experience´ WKDW UHVXOWV LQ DOLHQDWLRQ IURP QDWXUH DQG EUHHGV GLVDIIHFWLRQ DQG
LQGLIIHUHQFH WRZDUGV QDWXUH LV RQH RI WKH JUHDWHVW FDXVHV RI HFRORJLFDO FULVLV >@+RZHYHU GDLO\ GLUHFW FRQVWDQW
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H[SHULHQFH RI QDWXUH HQYLURQPHQWDO DZDUHQHVV DQG XQGHUVWDQGLQJ WKURXJK LPPHGLDWH LQWLPDF\ ZLWK QDWXUH E\
EULQJLQJLWVKLGGHQSURFHVVHVWRRXUYLFLQLWLHVZKLOHDFWLYHO\HQJDJLQJZLWKWKHPIRVWHUV³HQYLURQPHQWDOHGXFDWLRQ´
HPSDWK\ DQG FDULQJ 'XH WR WKH G\QDPLVP RI KXPDQ EHKDYLRU RQ ODQG DV D VLJQLILFDQW DWWULEXWH LQ WKH PXWXDO
UHODWLRQVKLSRIODQGVFDSHDQGSHRSOHDQGLWVFRQVWDQWLQSXWLQWKHZKROHHYHUFKDQJLQJV\VWHPWKHXQLTXHLQKHUHQW
QDWXUDOSRWHQWLDOVDQGUHVRXUFHVRIDQ\SODFHFDQWKHUHIRUHEHGHYHORSHGWRUHVWRUHFXOWXUDOXUEDQLGHQWLW\E\HYRNLQJ
FROOHFWLYH FRQVFLRXV RI XUEDQLWLHV DQG FUHDWLQJ D VHQVH RI EHORQJLQJ LQ D FRPPXQLW\$V(LVHQVWHLQ VWDWHV >@ D
³functional relationship with environmental surroundings is critical to the formation of place attachments and other 
place-based values´ 5HJDUGLQJ LW ZDV ILUVW WKH KXPDQ V\VWHPV WKDW GRPLQDWHG WKH ODQGVFDSH DQG GLVUXSWHG WKLV
UHODWLRQVKLS GXH WR WKH QRQVWDWLF VWDWH RI VRFLDO DZDUHQHVV DQG FRJQLWLYH WKLQNLQJ KXPDQ V\VWHPV DUH DOZD\V
VXVFHSWLEOH WR FKDQJH ³The ways that people experience, learn from and respond to the urban environment are 
critical to the prospects for sustainability, iffor no other reason than that for most of us, it is the landscape of the 
city that helps to shapeour view of nature and our relation to it´>@[1DVVDXHU>@GHVFULEHVWKLVDV³cultural
sustainability´LQZKLFKVXUYLYDORIQDWXUDOV\VWHPLVGHSHQGHQWRQ³KXPDQDWWHQWLRQ´
7KHUHFHQWLQWHOOHFWXDOHYROXWLRQLQXQGHUVWDQGLQJLQQDWHQDWXUDOVWUXFWXUHVDQGUHFRQQHFWLQJWKHPZLWKLQWKHSUH
GHYHORSHG GHQVLILHG XUEDQ PDVV GHPDQGV VHWWLQJ QHZ IRXQGDWLRQV UXOHV DQG FULWHULD LQ PXOWLSOH PDQDJHPHQW
SODQQLQJ DQG GHVLJQ VWDJHV LQ 0DVKKDG ,Q D PRUH FRPSUHKHQVLYH DQG UHVROYLQJ PDQQHU DQ HFRORJLFDO GHVLJQ
DSSURDFKKDV D WUHPHQGRXVSRWHQWLDO WRQRWRQO\ UHGXFH WKHHQYLURQPHQWDOO\GHVWUXFWLYH LPSDFWVRI FRQWHPSRUDU\
OLIH, EXWDOVR “to inspire important cultural values that blend ecological knowledge with emotional attachments to 
specific places”>@%\LQWHJUDWLQJGHVLJQZLWKOLYLQJSURFHVVLWKDVSODFHGUHQHZHGHPSKDVLVRQWKHRSSRUWXQLW\
IRU ODQGVFDSH XVHUV WR ³derive functional, not only aesthetic, values from their ecological context” >@ 7KLV
LQWHJUDWLRQLVEDVHGRQFRPSUHKHQVLRQRIFRQVWUDLQWVDQGRSSRUWXQLWLHVRIWKHODQGVFDSHDQGLQYHVWLJDWHVLWLQVSDWLDO
DQG WHPSRUDO FRQWLQXXPV WKURXJK KLVWRULFDO GHYHORSPHQW RI ODQGVFDSH LQ ORFDO DQG UHJLRQDO VFDOHV ZKLFK LV
XQGHUWDNHQIRU0DVKKDGFDVH([DPSOHVRI WKHDSSOLFDWLRQRI WKLVFRQFHSWFDQEHVHHQ LQPDQ\UHFHQWGHVLJQDQG
SODQQLQJDSSURDFKHVVXFKDVJUHHQRUODQGVFDSHLQIUDVWUXFWXUHJUHHQDUFKLWHFWXUHHFRGHVLJQHFRUHYHODWRU\GHVLJQ
DQGHYHQODQGVFDSHXUEDQLVP0DLQWHQDQFHRIODQGVFDSHLQWHJULW\SURPRWLQJLWVVXVWDLQDELOLW\DQGUHLQIRUFLQJWKH
QDWXUDODQGFXOWXUDOVSLULWRISODFHDUHWKHPDLQPXWXDOO\LQFOXVLYHREMHFWLYHVLQHFRORJLFDOODQGVFDSHGHVLJQ>@
(FRORJLFDOO\GHVLJQHGXUEDQODQGVFDSHVXWLOL]HERWKHFRORJLFDOSURFHVVHVDQGKXPDQYDOXHVWRLQVSLUHXUEDQIRUPDV
³a hinge that connects culture and ecology” >@ 7KURXJK SUDFWLFHV DQG FRQVWUXFWHG V\VWHPV VXFK DV XUEDQ
DJULFXOWXUHZDVWHZDWHU WUHDWPHQWZHWODQGVZDWHU WUHDWPHQW JDUGHQV UDLQ JDUGHQV DQG LQILOWUDWLRQ V\VWHPV XUEDQ
IRUHVWVDQGJHQHUDOO\HGXFDWLRQDOO\WKHPHGSDUNVWKH\FRQWULEXWHWRIRUPLQJORFDOVXVWDLQDEOHFXOWXUHVWKDWVLPLODUWR
DOOFXOWXUHVERWKVKDSHDQGDUHVKDSHGE\WKHGHVLJQHGEXLOWHQYLURQPHQW
7KHFDVHVWXG\RI0DVKKDG&LW\SUHVHQWDQGSDVW
0DVKKDGFLW\DVWKHVHFRQGODUJHVWFLW\LQSRSXODWLRQLQ,UDQKDVH[SHULHQFHGDKXJHVXUJHRISRSXODWLRQJURZWK
UDWHLQWKHVDQGVUHDFKLQJWRPLOOLRQUHVLGHQWVLQLOOXVWUDWLQJDSRSXODWLRQJURZWKRIQHDUO\
WLPHVWKURXJKKDOIDFHQWXU\>@7KHPRVWSURPLQHQWQDWXUDOIHDWXUHVRIWKLVDULGFLW\DUHWKHVLHUUDVVXUURXQGLQJ
LW IURP QRUWKHDVW µ+H]DUPDVMHG¶ DQG VRXWKZHVW µ%LQDORRG¶ DORQJ ZLWK D  NLORPHWHU OHQJWK VHFWLRQ RI
µ.DVKDIURRG¶WKHPDLQULYHULQWKHZDWHUVKHGRI0DVKKDGSODLQEDVLQDQGVRPHRILWVWULEXWDULHV,WZDVDORQJWKLV
ULYHUDQGLWVWULEXWDULHVLQWKLVUHJLRQWKDWWKHLQLWLDOFRUHRI0DVKKDGJUDGXDOO\GHYHORSHG>@>@
7KHUDSLGDQGPDVVLYHGHYHORSPHQWRI0DVKKDGLQFRQVLVWHQWZLWKWKHQDWXUDOFDSDFLWLHVRIODQGOHGWR\HDUVRI
PLVXVHDQGRYHUFRQVXPSWLRQZKLFKQRZ\HDUVODWHUKDYHVXUIDFHGDVGURXJKWSROOXWLRQDQGGULHGXSODQGVZLSHG
RXWRIQDWXUH8QOLPLWHGKDUYHVWLQJRIJURXQGZDWHUKDYHFDXVHGDPHWHUGURSLQJURXQGZDWHUOHYHOVLQD
\HDUSHULRG>@DQGODFNRIDSURSHUO\VWUXFWXUHGVHZDJHQHWZRUNRIGRPHVWLFLQGXVWULDOZDVWHDQGXQFRQWUROOHGXVH
RI FKHPLFDO IHUWLOL]HUV DQG SHVWLFLGHV LQ DJULFXOWXUH KDYH OHG WR WKH SROOXWLRQ RI WKH YHU\ OLPLWHG UHPDLQLQJ
JURXQGZDWHUVRXUFHVDQGFRQWDPLQDWLRQRIVRLO7KHIDXOW\SODFHPHQWRILQGXVWULHVLQWKHZHVWDQGQRUWKZHVWRIFLW\
LQXSVWUHDPDQGXSODQGVKDVOHGWRFRQWDPLQDWLRQRIZDWHUIORZVDWLWVRXWVHW7KHVHLVVXHVKDYHDOOFRQWULEXWHGWRDQ
LQFUHDVLQJ GHFOLQH LQ TXDOLW\ DQG TXDQWLW\ RI VXUIDFH DQG VXEVXUIDFH ZDWHU VRXUFHV GXULQJ WKH SDVW GHFDGHV
DJJUDYDWHG E\ ODFN RI HIILFLHQW SODQQLQJ DQGPDQDJHPHQW SROLFLHV WKDW DGGUHVV WKH QHHGV RI QHZ SRSXODWLRQ DQG
GHYHORSPHQW%HIRUHWKHGHYHORSPHQWFUDZOHGXSRQ0DVKKDGLWXVHGWREHQHILWIURPKLJKTXDOLW\DJULFXOWXUDOODQGV
DORQJZLWKSURGXFWLYHJDUGHQVDQGLQVXEVHTXHQWHDUO\\HDUVVHUHQHJUHHQZD\V8QFRQWUROOHGKRUL]RQWDOH[SDQVLRQ
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RIWKHFLW\EXULHGPRVWRIWKHVHYDOXDEOHODQGVSXUJHGDJULFXOWXUDOODQGVDQGYDQLVKHGDZD\DOOWKHUHPDLQLQJJUHHQ
DUHDVGXULQJWKHSDVWKDOIFHQWXU\7KHVHDFWLRQVDOOOHGWRFULSSOLQJWKHQDWXUDOV\VWHPVGHWHULRUDWLRQRITXDOLW\RI
OLIH DQG FRQVHTXHQWO\ DOLHQDWLRQRI LQKDELWDQWV IURP WKHLU ULJKWIXO QDWXUDO HQYLURQPHQW&RQVHTXHQW WR WKH ODFNRI
DJULFXOWXUDOODQGWKHORZODQGSURGXFWLYHVRLOVDQGVHGLPHQWVRI.DVKDIURRGULYHUEHGZHUHWDNHQDVDJULFXOWXUDOODQGV
DQGLQGXVWULDODFWLYLWLHVORRNLQJIRUDQHDV\\HWKLGGHQRXWOHWIRUWKHLUKD]DUGRXVZDVWHGLVSRVDOUHVXOWLQJLQDIDU
PRUH UDSLG DEVRUSWLRQ RI FRQWDPLQDWLRQ LQWR WKH VRLO JURXQGZDWHU DQG WKLV QDWXUDO ZDWHU FRUULGRU LWVHOI
.DVKDIURRG¶VDYHUDJHEXIIHUUHGXFHGGUDVWLFDOO\IURPPHWHUVLQWRPHWHUVLQ>@
7RGD\ LQ0DVKKDGGHDOVZLWKDVHYHUH ODFNRI UDLQQHDUO\XVHGXSJURXQGZDWHU UHVRXUFHVRYHUSROOXWHG
ZDWHUZD\V XVHG DV VHZDJH FDQDOVZLWK JUHHQ VSDFHV IDGLQJ DZD\ DQG WKH UDSLG JURZWK RI DPDVVLYH JUH\ XUEDQ
VSUDZOWRWKHSRLQWZKHUHSHRSOHGRQRWIHHOWKH\LQKHUHQWO\EHORQJHGWRDQDWXUDOHQYLURQPHQWDQGOLYHLQDQDWXUDO
VHWWLQJ DQ\PRUH DQG KDYH ORVW WKHLU ERQGV ZLWK WKH QDWXUH :DWHU ERGLHV KDYH GLVDSSHDUHG IURP WKH XUEDQ
HQYLURQPHQW YLVXDOO\ DQG DV D FROOHFWLYH PHPRU\ >@ $V PHQWLRQHG DERYH WKLV EHFRPHV D PRUH FULWLFDO LVVXH
UHJDUGLQJ WKHSUHYDLOLQJHQYLURQPHQWDO LOOLWHUDF\ LQ0DVKKDGZKHUHGLVUHJDUGLQJ DEXVLQJDQGH[KDXVWLQJQDWXUDO
UHVRXUFHVLVDFRPPRQEHKDYLRULQGXFHGE\ODFNRIFRQWDFWDQGRSSRUWXQLWLHVWROLYHZLWKH[SHULHQFHDQGSHUFHLYH
QDWXUDOSURFHVVHVVKDSLQJRXULQHYLWDEOHHQYLURQPHQW7KLVQHJOLJHQFHKDVHYHQLQFUHDVHGWRDSRLQWZKHUHQDWXUDO
IHDWXUHVHVSHFLDOO\VWUHDPVDUHQHDUO\XQVHHQE\WKHYHU\XUEDQH[SHUWVLQIXWXUHXUEDQGHYHORSPHQWSODQVILJ
D%XWVLQFHHQGRJHQRXVGHYHORSPHQWUHOLHVRQQDWLYHFXOWXUHDQGVRXUFHVJUDVSLQJWKHQDWXUHRIWKHHQYLURQPHQW
LVWKHEDVHRIVXVWDLQDEOHGHYHORSPHQWDQGHFRIULHQGO\FLW\PDQDJHPHQW
5HJDUGLQJ WKH FXUUHQW HQYLURQPHQWDO GLVWUHVV LQ0DVKKDG GXH WR VHYHUH HFRORJLFDO VRFLRFXOWXUDO LVVXHV WKLV
UHVHDUFK WULHG WR ILQG DQG GHYLVH D VWUDWHJLF SODQ WKDW HQFRXUDJHV DFFXUDWH DLPV DQG SROLFLHV WR SUHYHQW IXUWKHU
GLVWXUEDQFHHQKDQFHFXUUHQWFRQGLWLRQVDQGUHYLWDOL]HIRUIXWXUHDVWKHILUVWVWHSLQLOOXPLQDWLQJDVXVWDLQDEOHXUEDQ
GHYHORSPHQWFRXUVHWKURXJKH[DPLQLQJERWKFXOWXUDODQGHFRORJLFDODVSHFWVLQDUHJLRQDOVFDOH7KURXJKWKHVWXG\RI
KLVWRULF UHVRXUFHV >@ >@ WKH ROG FXOWXUDO XUEDQ LGHQWLW\ DQG VXVWDLQDEOH VRFLDO EHKDYLRU UHJDUGLQJ QDWXUDO
HQYLURQPHQW KDYH EHHQ H[WUDFWHG DQG DQDO\]HG DQG HIIHFWLYH PHDVXUHV DUH SURSRVHG WR UHLQWHUSUHW WKHP LQ WKH
SUHVHQWXUEDQVHWWLQJ$OVRE\JDWKHULQJWKHUHTXLUHGGDWDIURPKLVWRULFQDUUDWLYHVDQGMRXUQDOVRI5XVVLDQH[SORUHUV
GDWLQJ EDFN WR  \HDUV DJR LQ  >@ DQG &KDUOHV 0F*UHJRU >@ LQ  DORQJ ZLWK WKH ILUVW ,UDQLDQ
FDUWRJUDSKLF PDS VXUYH\HG LQ  DQG DHULDO SKRWRV IURP  ILJ G WR J LQ D WKRURXJK DQDO\VLV WKH
IRUJRWWHQXQGHUO\LQJQDWXUDOLQIUDVWUXFWXUHEHIRUHWKHHDUO\XUEDQVHWWOHPHQWLVH[WUDFWHG%\FRPSDULQJWKHFXUUHQW
UHPDLQLQJ IUDJPHQWV RI XUEDQ QDWXUDO ERGLHV ZLWK WKHLU LQLWLDO VWDWH IXQFWLRQDO DQG VWUXFWXUDO GHILFLHQFLHV RI WKH
FXUUHQW ODQGVFDSH V\VWHP ZLOO EH IRXQG DQG VROXWLRQV ZLOO EH GHYHORSHG WR HQKDQFH DQG UHKDELOLWDWH WKH SUHVHQW
FRQGLWLRQ 7KH UHVW RI WKH GDWD JDWKHUHG IRU HYDOXDWLRQ RI SUHVHQW ODQGVFDSH FRQGLWLRQV ZDV REWDLQHG IURP SULRU
UHVHDUFK LQ WKH ILHOG UHSRUWV IURP0DVKKDG SODQQLQJ RUJDQL]DWLRQV FXUUHQW PXQLFLSDO GHYHORSPHQW DQG PDVWHU
SODQV DQG TXHVWLRQQDLUHV DVVHVVLQJ VRFLRFXOWXUDO DVSHFWV VHQVH RI EHORQJLQJ DQG LGHQWLW\ DORQJ ZLWK D
FRPSUHKHQVLYH ILHOGZRUNLQWHQVLYH GRFXPHQWDWLRQ RI ODQGVFDSH FRQGLWLRQV LQ YDULRXV OD\HUV RI K\GURORJLFDO
JHRORJLFDOYHJHWDWLYHIHDWXUHVIRUSDVWDQGSUHVHQWODQGVFDSH
3.1. History of urban cultural identity 
7KHLGHDRIFRQVWUXFWLRQLVHVVHQWLDOO\IRXQGHGRQWKHQRWLRQRIHQFURDFKPHQWRQQDWXUH%XWWKHPDQQHULQZKLFK
LWLVGRQHLVODUJHO\GHSHQGHQWRQKRZPDQSHUFHLYHVQDWXUH,QPRVWHDVWHUQFXOWXUHVSDUWLFXODUO\LQ,UDQWKHUHKDV
DOZD\V EHHQ DQ LQWLPDWH FRQQHFWLRQ EHWZHHQ FRPPXQLWLHV DQG QDWXUH D PDQQHU VWLOO VHOGRP REVHUYHG LQ VRPH
SODFHV,QOHVVWKDQDFHQWXU\DJREHIRUHWKHDJHRIGHYHORSPHQWDQGPLJUDWLRQIURPWRZQVWRPHWURSROLWDQXUEDQ
DUHDVLQ,UDQSHRSOHFRQVLGHUHGWKHPVHOYHVDVDSDUWRIQDWXUDOZRUOGDQGZHUHDVVRFLDWHGDQGGHSHQGHQWLQPXOWLSOH
HFRQRPLF VRFLDO FXOWXUDO VSLULWXDO GLPHQVLRQV ZLWK WKHLU LQKHUHQW QDWXUDO VHWWLQJ 7KLV PXWXDO LQWHUUHODWLRQVKLS
HQVXUHGWKHVXUYLYDORIERWKQDWXUDODQGKXPDQV\VWHPV3HRSOHEHOLHYHGWKDW*RGWUDQVFHQGHQWDQGVXSHULRUWRDOO
WKDWLVSK\VLFDOZDVUHIOHFWHGLQQDWXUHDQGFRQVLGHUHGWKHPVHOYHVDVSDUWRIWKDWKRO\QDWXUHLQVDFUHGXQLW\ZLWKLW
%DVHGRQWKLVPHQWDOLW\EXLOWDQGQDWXUDOIHDWXUHVZHUHQRWDJDLQVWEXWUDWKHULQDFFRUGDQGFRPSOHPHQWDU\WRHDFK
RWKHULQWHJUDWLQJWRHPERG\DVXVWDLQDEOHXUEDQV\VWHPZLWKDSURIRXQGFXOWXUDOLGHQWLW\
)RURYHUPDQ\GHFDGHVWKHGHYHORSPHQWRI3HUVLDQVHWWOHPHQWVUHSHDWHGO\DEVWDLQHGIURPLQYDVLYHDSSURDFKHVWR
DFKLHYHDKDUPRQLRXVEDODQFHDQGXQLW\ZKLOHVXSSRUWLQJGLYHUVLW\LQGHVLJQ(VWDEOLVKPHQWRILQLWLDOFRPPXQLWLHV
ZDVLQIOXHQFHGE\HQYLURQPHQWDOFKDUDFWHULVWLFVDQGDFFRUGLQJWRWKHHFRORJLFDOFDSDFLW\RIWKHRFFXSLHGODQG>@
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,QRWKHUZRUGVDVDUHVXOWRIHQYLURQPHQWDOVHQVLWLYLW\WKHXQLTXHFKDUDFWHULVWLFVRIODQGLWVDHVWKHWLFYDOXHVQDWXUDO
FDSDELOLW\DQG OLPLWDWLRQVZHUHHPEUDFHG DQGFRQVLVWHQWZLWK WKH VRFLDOQHHGVDZHOOLQWHJUDWHGSODQZDVFUHDWHG
>@ %DVHG RQ D GHHS FRPSUHKHQVLRQ RI QDWXUDO SDWWHUQV DQG FKDQJLQJ SURFHVVHV WKURXJK QDWXUDO F\FOHV RI OLIH
LQJHQLRXVQDWLYH VWUDWHJLHVZHUHHVWDEOLVKHG WR OLQN WKHPZLWKKXPDQV\VWHPVDQGD ILQH VXVWDLQDEOHHFRORJLFDOO\
FRPSDWLEOHLQWHUWZLQHPHQWRIEXLOWDQGQDWXUDOV\VWHPVVWUXFWXUHGWKHLPSHFFDEOHXUEDQSODQQLQJDQGGHVLJQDJHQGD
>@7KHWUDGLWLRQDO3HUVLDQDUFKLWHFWXUDOSULQFLSOHRIKLHUDUFK\RIVSDFHVFRQVLGHULQJVSDWLDODQGWHPSRUDOVFDOHV
FDQEHVWEHREVHUYHGLQWKHKLHUDUFK\RIJUHHQVSDFHVLQWKHVWUXFWXUHRI3HUVLDQFLW\,QWUDGLWLRQDOXUEDQGHVLJQDQG
SODQQLQJZDWHUZDV RI VLJQLILFDQW YDOXH GXH WR LWV VFDUFLW\ LQ DULG XUEDQ FRPPXQLWLHV ,Q WKHVH FLWLHV WKURXJK D
KLHUDUFKLFDORUGHUDVWUHDPRIZDWHUZKHWKHULQDQXQGHUJURXQGDTXHGXFW4DQDWRUDIWHUIORZLQJWRWKHVXUIDFHDV
D VSULQJ SDVVHG WKURXJK D VHULHV RI JUHHQ VSDFHV DQG SURYLGHG D VXVWDLQDEOH LUULJDWLRQ V\VWHP )LUVW WKH VWUHDP
SDVVHG WKURXJK VXEXUEDQ XSODQG JDUGHQV PRVWO\ SURGXFWLYH WUHH JDUGHQV WKHQ WR WKH FHQWUDO FRXUW\DUGV RI
WUDGLWLRQDO3HUVLDQKRXVHVLQXUEDQIDEULFDQGFRQWLQXHGLWVPRYHPHQWODVWO\WRIDUPODQGVLQWKHORZODQGRXWVNLUWVRI
WKHFLW\:KLOHUHVSHFWLQJWKHYDOXHRIZDWHUWKLVKLHUDUFK\SURYLGHGDV\VWHPIRUSXULI\LQJZDWHUDQGDUUDQJHGIRU
LWV VDIHW\DQGFRQVWDQW IORZ7KLV V\VWHPZKLFKFDQEHHDVLO\REVHUYHG LQ WKHGRFXPHQWV IURPRI0DVKKDG
ILJZDVEDVHGRQWKHSULRULW\RISODQWDQGK\GURORJLFDOQHHGVRIWKHFRPPXQLW\GHOD\LQJFRQWDPLQDWLRQWLOOWKH
ODVW SRVVLEOH VWDJH DQG QHYHU REVWUXFWHG WKH IORZ 7KHVH VXVWDLQDEOH XUEDQ VWUXFWXUHV ZHUH DOVR FRQVLVWHQW ZLWK
FKDQJHLQWHPSRUDOVFDOHV$Q\GURSLQZDWHUWDEOHOHYHOVGXHWRHLWKHUVHDVRQDOFKDQJHVRUH[WUDZDWHUWDNHRXWZDV
LPPHGLDWHO\UHDOL]HGDVZLWKZDWHUVFDUFLW\WKHIORZEHFDPHZHDN&RQVHTXHQWWRWKLVPHDVXUHVFRXOGEHWDNHQWR
FRQVHUYH IORZV DQG FRQVXPH OHVV LQ WKHVH FULWLFDO RFFDVLRQV ,Q ORFDO VFDOH WKH 3HUVLDQ JDUGHQ DOVR LQFRUSRUDWHG
QDWXUDO F\FOHV LQWR SHRSOH¶V HYHU\GD\ OLYHV:KLOH SHRSOH OLYHGZLWK H[SHULHQFHG SDUWLFLSDWHG DQG HQJDJHG LQ D
QDWXUDOV\VWHPZLWKLQDODUJHUVHWWLQJWKH\PDLQWDLQHGDQGFDUHGIRUWKHGLYHUVHGHPDQGVRIWKHLUSULYDWHRDVLVZLWKD
VHQVHRIGHHSDIILQLW\DQGEHORQJLQJZLWKLQWKHLUKRXVHVDQGQHLJKERUKRRGV7KLVDPELDQFHDOVRSURYLGHGDSURSHU
VHWWLQJIRULPSODQWLQJDQLQQDWHHQYLURQPHQWDOHGXFDWLRQ
7KHVWDQFHRI WUDGLWLRQDO,UDQLDQXUEDQGHVLJQDOVRIRFXVHGRQ³RSHQVSDFH´RUDFWLYHVSDFHUDWKHU WKDQSDVVLYH
VXEMHFW RU ³PDVV´ DQG RQ TXDOLWDWLYH UDWKHU WKDQ TXDQWLWDWLYH SURSHUWLHV 7KH HVVHQFH RI WUDGLWLRQDO ,UDQLDQ
DUFKLWHFWXUHOLHVLQWKHSULQFLSOHWKDWLWLVWKHVSDFHQRWWKHSK\VLFDOIRUPLWVHOIWKDWFRPPXQLFDWHVWKHDXWKHQWLFDQG
LQWULQVLF WUDQVFHQGHQWDO IRUP DQG UHIOHFWV WKH LQWDQJLEOH HVVHQFH RI SODFH ³Positive space continuity´ LQ WKLVZD\
LQWHUSUHWV DQGGHILQHVJHRPHWULFDO VKDSHVDQG WKHSK\VLFDOXUEDQPDVVDURXQG DQG WKHHVVHQFHRISODFHRQXUEDQ
PRVDLF LV LPSULQWHG DQG WUDFHG WKURXJK VSDFH OLNH WKH WUDLO RI D ULYHU RQ HDUWK >@7KLVPHQWDOLW\ LOOXVWUDWHV DQ
HPSKDVLVRQWKHTXDOLW\RIRSHQVSDFHQHWZRUNVDQGIRFXVLQJRQVKDSLQJDQGVWUXFWXULQJFRQWLQXRXVLQWHJUDWHGXUEDQ
SODFHV DOO WKURXJK WKH PRVDLF RI FLW\ IRUPLQJ DQ HIILFLHQW QHWZRUN 5HJDUGLQJ WKH FXUUHQW XUEDQL]DWLRQ WUHQGV
KRZHYHULWLVREYLRXVWKDWWKHFRQWHPSRUDU\GRZQIDOOLQTXDOLW\RIXUEDQOLIHLVWKHGLUHFWUHVXOWRIRYHUORRNLQJWKLV
SURIRXQGWUDGLWLRQDOSHUVSHFWLYH
,WPXVWEHQRWHGWKDWVLPLODUWRPRVWFLWLHVLQ0DVKKDGDERYHDOORWKHULQIUDVWUXFWXUHQHWZRUNVZDWHUV\VWHPV
ZHUH WKH PRVW LPSRUWDQW QDWXUDO IHDWXUHV LQ GHILQLQJ WKH VHWWLQJ IRU QHZ GHYHORSPHQW :DWHU V\VWHPV QRW RQO\
DIIHFWHG DJULFXOWXUDO DFWLYLWLHV EXW WKHLU SURFHVVHV DQG SDWWHUQV RYHU WLPH FKDQJHG WKH FRQVWUXFWLRQ SDWWHUQ DQG
GHILQHGWKHGHYHORSPHQWFRXUVHIRUQHZGLVWULFWVDQGQHLJKERUKRRGV7KHFRUHRI0DVKKDGZDVILUVWHVWDEOLVKHGIRU
UHOLJLRXVUHDVRQVDURXQGWKHKRO\VKULQHRI WKHHLJKWK6KL¶D0XVOLPV¶,PDPHQFORVHGE\WZRPDLQWULEXWDULHVRI
.DVKDIURRG7KHVHWZRWULEXWDULHVVKDSHGWKHRXWHUERUGHUVRI0DVKKDGDQGDFWHGDVVDIHW\GLNHVSURWHFWLQJWKHFLW\
DQGDWWKHVDPHWLPHHQFLUFOHGDJUHHQKDYHQRIJDUGHQVVXUURXQGLQJWKHVKULQHILJJ/DWHUIXUWKHUGHYHORSPHQW
ILUVWRFFXUUHGFRQFHQWULF WR WKH LQLWLDOFRUHDURXQG WKHVHZDWHUZD\VJUDGXDOO\FUDZOLQJXSRQIHUWLOH ODQGVRIRWKHU
WULEXWDULHV PRVWO\ LQ VRXWKZHVW DQG ZHVW GLUHFWLRQV 8UEDQ GHQVLW\ DQG SK\VLFDO IRUP LWV FRQILJXUDWLRQ DQG
FRPSRVLWLRQJUHHQVSDFHDQGWUDQVSRUWDWLRQQHWZRUNVDQGLQWDQJLEOHXUEDQLGHQWLW\DOOZHUHJUDGXDOO\DQGFORVHO\
VKDSHGWKURXJKWKHVHZDWHUV\VWHPV2IFRXUVHZLWKWKHRXWVHWRIKXJHPLJUDWLRQWR0DVKKDGPHWURSROLWDQDUHDLQ
VIROORZHGE\DGUDVWLFFKDQJHLQXUEDQGHYHORSPHQWSDWKWKHSULQFLSOHVRIWUDGLWLRQDOXUEDQLVPZHUHPRVWO\
IRUJRWWHQ:LWKWKHEHJLQQLQJRIUDSLGGHYHORSPHQWZLWKHDFKVXEVHTXHQWJHQHUDWLRQWKHDPRXQWRIHQYLURQPHQWDO
GHJUDGDWLRQ LQFUHDVHG DQG HDFK QHZ JHQHUDWLRQ ZKLOH \RXQJ WRRN WKH GHJUDGHG FRQGLWLRQ DV D QRQGHJUDGHG
QRUPDO H[SHULHQFH EHLQJ GHSULYHG IURP LWV LQKHUHQW LQGLVSHQVDEOH ELRORJLFDO QHHG 7KLV SKHQRPHQRQ WHUPHG DV
³environmental generational amnesia´E\.DKQ>@>@LVQRZWKHHVWDEOLVKHGVWDWHLQ0DVKKDG5HJDUGLQJWKDW
WKLV LV RQH RI WKH SULQFLSDO URRWV RI WKH FRQWHPSRUDU\ XQVXVWDLQDEOH EHKDYLRUV WRZDUGV XUEDQ HQYLURQPHQW LW LV
565 Shaghayegh Maleki et al. /  Procedia Environmental Sciences  34 ( 2016 )  559 – 572 
HVVHQWLDO WR UHHGXFDWH SHRSOH DQG UHFRQFLOH WKHP ZLWK WKHLU ³fundamental, genetically-based human need and 
propensity´WRDIILOLDWHZLWK³life and lifelike processes´>@
7R HVWDEOLVK WKLV DIILQLW\ RQFH DJDLQ WKH FRPPRQ WUDGLWLRQDO SULQFLSOHV RI WKH UHVSRQVLYH SDVW XUEDQLVP RSHQ
VSDFHFRQWLQXLW\KLHUDUFK\FKDQJHLQWHPSRUDODQGVSDWLDOVFDOHVFRPSDFWXUEDQIDEULFRUJDQLFSDWWHUQGLYHUVLW\LQ
XQLW\VRLODQGZDWHUSUHVHUYDWLRQVKDSLQJVXVWDLQDEOHOLYLQJFRPPXQLWLHVLQKLVWRULF0DVKKDGKDYHEHHQH[WUDFWHG
FRQVLGHULQJWKHUHOLJLRXVEDFNJURXQGDQGEHOLHIVWUDGLWLRQVDQGFROOHFWLYHFXOWXUDOLGHQWLW\DQGGHPDQGVRIWKHWLPH
7KURXJKSURSHUDGDSWDWLRQWKHVHSULQFLSOHVFDQDFWDVRXUPRGHODQGSUHSDUHWKHVHWWLQJIRUFXOWXUDODQGHFRORJLFDO
VXVWDLQDELOLW\LQ0DVKKDGDQGIXUWKHUEHGHYHORSHGWRLQVSLUHQHZVROXWLRQVWRSUHVHQWGD\VKRUWFRPLQJVWDEOH
7DEOH3ULQFLSOHVRIXUEDQSODQQLQJLQWUDGLWLRQDO0DVKKDG
x 5HJDUGLQJFLW\DVDXQLW\RIGLYHUVHHVSVSDWLDOO\G\QDPLFIHDWXUHVDQGSURFHVVHVZLWKXQLTXHFKDUDFWHULVWLFVDQGYDOXHVUHVXOWLQJLQVLWH
VSHFLILFHQGRJHQRXVVROXWLRQV
x 7KHKLHUDUFK\ RI RSHQ VSDFHV JUHHQ VSDFHVDQG WKHDUUDQJHPHQWRIXUEDQPRVDLFEDVHGRQQDWXUDO VWUXFWXUHRI VSHFLILFDOO\ VXUIDFHDQG
VXEVXUIDFHZDWHUIORZDQGFRXUVHDQGFDSDFLW\RIZDWHUWDEOH
x 6SDFHFRQWLQXLW\LQFRUULGRUVDQGQRGHVVKDSLQJVWURQJHFRORJLFDOYLVXDODQGFRQFHSWXDOOLQNVDQGFRQQHFWLYLW\
x (VWDEOLVKLQJDFRPSDFWXUEDQIDEULFDQGHQFORVLQJLWZLWKJUHHQSDWFKHVLQFOXGLQJJDUGHQVDQGIDUPODQGVZKLFKDFWDVEXIIHUVSURYLGLQJ
HFRQRPLFDQGHFRORJLFDOYDOXHVDVVKHOWHUDJDLQVWWKHKDUVKFOLPDWH>@
x 2UJDQLFSDWWHUQRIWUDQVSRUWDWLRQQHWZRUNVDQGURDGVLQDFFRUGDQFHZLWKQDWXUDOK\GURORJLFDOQHWZRUNVZLWKKLJKDQGQDUURZSDVVDJHVDQG
ZDONZD\VWRIDFLOLWDWHDJUHHDEOHIORZRIDLUFRROLQJRIZDWHUDQGSURYLGHVKHOWHUIURPLQWHQVHVXQOLJKW>@
x 3UHVHUYDWLRQRIIHUWLOHVRLOVXFKDVDJULFXOWXUDOODQGVDGMDFHQWWR.DVKDIURRGGXHWRVFDUFLW\RIIHUWLOHODQGV>@
x :DWHUSUHVHUYDWLRQZDWHUVFDUFLW\DVDGHWHUPLQLQJIDFWRULQFLW\IRUPDWLRQ>@5DWKHUWKDQFOLPDWLFFRQGLWLRQVDQGVDIHW\PHDVXUHV
LQDULGFLWLHVVXFKDV0DVKKDGLWZDVWKHK\GURORJLFDOIORZVWKDWDIIHFWHGWKHPRUSKRORJ\RIFLW\LQWKHIRUPRILUULJDWLRQV\VWHPVDQGZDWHU
GLVWULEXWLRQQHWZRUN>@6SHFLILFPHWKRGVZHUHDSSOLHGLQKLVWRULF0DVKKDG&LW\DVIROORZV
o7KHKXPDQLQWHUYHQWLRQVRIWKHSDVWLQZDWHUFRXUVHVZHUHQRQLQYDVLYHDQGXVHGWRVOLJKWO\PDQHXYHUZDWHUFRUULGRUVLQDZD\WKDWZLWK
QRPDMRUPRGLILFDWLRQVWKH\FRXOGEHQHILWWKHXUEDQDLPVZLWKRXWFRPSURPLVLQJHQYLURQPHQWDOSURFHVVHV³*KDUHNKDQ´ZDWHUZD\DVWKHILUVW
QDWXUDOERUGHURI0DVKKDGDFWHGDVDGLNHDURXQGWKHFLW\IXQFWLRQLQJLQPXOWLSOH OHYHOVIXOILOOLQJVHFXULW\DLPVHQYLURQPHQWDOQHHGVDQG
HFRORJLFDOGLYHUVLW\DVZHOODVKDYLQJLWVYLVXDODPHQLWLHV>@
o7KHKLHUDUFK\RIEXLOWJUHHQVSDFHVZDVUHODWHGWRQDWXUDOZDWHUV\VWHPVZKHUHDVXUIDFHRUVXEVXUIDFHVWUHDPRIZDWHUSDVVHGWKURXJKD
VHULHVRIJUHHQVSDFHVWKURXJKXUEDQODQGVFDSHDQGWKLVZDWHUGLVWULEXWLRQV\VWHPIDFLOLWDWHGZDWHUSXULILFDWLRQLUULJDWLRQDQGIORZ>@
o7KHEUDQFKHVRIKLVWRULFZDWHUQHWZRUNVZRUNHGDVWKHSULQFLSDOEDVLVLQVKDSLQJWKHXUEDQIDEULFDQGDUUDQJHPHQWRIXUEDQPDVV7KH
VWXG\VKRZVWKDWWKHXUEDQIDEULFXVHGWRIXOO\FRPSO\ZLWKWKHSDUDOOHOGUDLQDJHSDWWHUQRIWKLVDUHDRIODQGLQWKLVVXEZDWHUVKHGILJE

3.2. Inherent natural context 
1DWXUDOV\VWHPVDUHHVVHQWLDOO\VXVWDLQDEOH,QDKROLVWLFVWUXFWXUH WKH\DUHLQWHUFRQQHFWHGRQGLIIHUHQW OHYHOVWR
ODUJHUHFRORJLFDOXQLWVDVVXEVHWDQGYLFHYHUVDWRVPDOOHUXQLWVWRVXVWDLQWKHLUHVVHQWLDOIXQFWLRQV,WZDVZLWKWKH
HPHUJHQFH RI XUEDQ VHWWOHPHQWV RQ WKH QDWXUDO PDWUL[ RI ODQG WKDW HFRV\VWHPV ZHUH DOWHUHG DQG QHZ HFRORJLFDO
SURFHVVHVZHUH LQWURGXFHG LQ WKH XUEDQ ODQGVFDSH >@<HW WKH VHOIVXVWDLQLQJ HFRORJLFDO SURFHVVHV FRQWLQXHG WR
H[WHQGWKURXJKWKHFLW\DQGPDLQWDLQWKHLUFRQQHFWLRQZLWKWKHODUJHUV\VWHP+RZHYHULIWKHH[WHQWRIGLVUXSWLRQLV
VHYHUH WKHUH LV D SRVVLELOLW\ WKDW WKH V\VWHPZLOO QRW EH DEOH WR UHFRYHU7RPDLQWDLQ WKLV HFRORJLFDO UHVLOLHQFH WR
HQVXUH SUHVHQFH RI QDWXUDO IHDWXUHV DQG SURFHVVHV LQ HYHU\GD\ XUEDQ OLIH LW LV WKHUHIRUH HVVHQWLDO WR H[WUDFW WKH
LQKHUHQWXQGHUO\LQJQDWXUDOVWUXFWXUHRIDFLW\EH\RQGLWVERXQGDULHVH[DPLQHFKDQJHVLQLWVSDWWHUQVDQGSURFHVVHV
LQWLPHDQGVSDFHDQGSODQDFFRUGLQJO\7KURXJKDQDO\VLVVSDWLDOSDWWHUQVFDQEHUHODWHGWRXQGHUO\LQJSURFHVVHVRU
IXQFWLRQV>@7KLVNQRZOHGJHUHJDUGLQJWKHH[LVWLQJFRQVWUDLQWVFDQKHOSWRDVVHVVDQGREWDLQLQJHQLRXVVWUDWHJLHV
IRUHIIHFWLYHVXVWDLQDEOHSODQQLQJZKLFKFRQVLGHUERWKKXPDQDQGQDWXUDOV\VWHPVDORQJVLGHZLWKRXWFRPSURPLVLQJ
HLWKHURQHRUWKHLUQHHGV
$FFRUGLQJWRODQGVFDSHHFRORJLFDOSODQQLQJDQGODQGVFDSHHFRORJ\SULQFLSOHVLWLVWKHWKUHHW\SHVRIQDWXUDODQG
EXLOWSDWFKHVFRUULGRUVPDWUL[HOHPHQWVWKDWPDLQO\DIIHFWHFRORJLFDOSURFHVVHV7KHVL]HW\SHVKDSHRULHQWDWLRQ
FRQILJXUDWLRQDQGGLVWULEXWLRQRISDWFKHVDQGOLQNDJHVLQIOXHQFHWKHIXQFWLRQRIWKHFLW\7KHVSDWLDOGLVWULEXWLRQRI
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QRGHVLQWHUVHFWLRQVDQGKLHUDUFK\RIFRUULGRUVLQIOXHQFHWKHVWUXFWXUHDQGFRQVHTXHQWO\WKHSHUIRUPDQFHRIWKHFLW\
>@%\FKDQJLQJWKHVWUXFWXUHRIODQGVFDSHVHFRORJLFDOIXQFWLRQFDQEHLPSURYHG>@DVLWLVXOWLPDWHO\WKLVVSDWLDO
SDWWHUQ WKDW FRQWUROV PRYHPHQWV IORZV DQG FKDQJHV >@ ,Q WKLV ZD\ WKURXJK FRPSUHKHQVLYH DQDO\VLV IHDVLEOH
VWUDWHJLHVFDQEHGHYLVHGWRPRGLI\DQGHQKDQFHWKHXUEDQVWUXFWXUHDQGFRQVHTXHQWO\LWVIXQFWLRQWRIXUWKHUGHYHORS
VXVWDLQDELOLW\DQGHQDEOHWKHQDWXUDOPDWUL[WRFRQWLQXHWRH[LVWWKURXJKWKHXUEDQIDEULFLQWKHIRUPRISDWFKHVDQG
FRUULGRUV>@
7KHVWXG\WKXVSURFHHGHGWRDQDO\]HWKHVWDWHRIXUEDQODQGVFDSHEHIRUHDQGDIWHUWKHVHYHUHKXPDQPHGLDWLRQV
RYHUD\HDUSHULRGLQ0DVKKDG7KURXJKPHWLFXORXVREVHUYDWLRQVDQDO\VLVDQGFRPSDULVRQWKHHQYLURQPHQWDO
FRQGLWLRQ RI WKH FLW\ RI0DVKKDGZDV GHWHUPLQHG ERWK EHIRUH WKH HVWDEOLVKPHQW RI KXPDQ VHWWOHPHQWV ZKHQ WKH
ODQGVFDSHZDVIUHHRIKXPDQLQWHUYHQWLRQVDQGDIWHUH[WUHPHH[SORLWDWLRQRI ODQGFDSDFLWLHV ODVWLQJ WR WKHFXUUHQW
GHFDGH $FFRUGLQJ WR ODQGVFDSH HFRORJ\ SULQFLSOHV DQG WKURXJK VWXG\ RI ROG DHULDO SKRWRV ILJ  DQG ZULWWHQ
GRFXPHQWV>@>@>@DQGH[WHQVLYHREVHUYDWLRQVWKHPDLQHFRORJLFDOFRUULGRUVRIPRVWLPSRUWDQWO\ZDWHUZD\V
DQG SDWFKHV RI JUHHQ DQG RSHQ VSDFHV DQG GLVWLQFWLYH ODQG IHDWXUHV ZHUH H[WUDFWHG DQG QDWXUDO SDWWHUQV DQG
FRUUHVSRQGLQJSURFHVVHVZHUHXQGHUVWRRGILJ7KHVHXQGHUO\LQJQDWXUDOSURFHVVHVDUHWDNHQDVWKHRQO\QDWXUDO
SRWHQWLDOVRIODQGE\XWLOL]LQJZKLFKZHZLOOEHFDSDEOHWRUHVWRUHUHKDELOLWDWHDQGHQKDQFHWKHFXUUHQWO\GLVUXSWHG
XUEDQODQGVFDSH
)LJDSUHDSSURYHGGHYHORSPHQWSODQIRUIXWXUH0DVKKDGEVDWHOOLWHLPDJHRI0DVKKDGLQFDSSURYHGGHYHORSPHQWSODQIURP
GDHULDOPDSVRI0DVKKDGIURPHILUVWFDUWRJUDSKLFPDSLQIJVXUYH\VE\H[SORUHUVWUDYHOOLQJWR,UDQLQDQG
7KURXJKPHUJLQJERWKOD\HUVRIQDWXUDODQGEXLOWSDWFKHVDQGFRUULGRUVERWKLQWRGD\DQGWKHSDVWILJDDQG
EDVHGRQSUHYLRXVFXOWXUDO VWXGLHV UHODWLRQV FRXOGEHHVWDEOLVKHGDPRQJKXPDQ LQWHUYHQWLRQVDQG VWDWHRIQDWXUDO
SURFHVVHV RIIHULQJ DQ LQVLJKW WR WKH GHILFLWV LQ SURYLGLQJ HFRORJLFDO FRQQHFWLYLW\ LQ FXUUHQW XUEDQ VWUXFWXUH RI
0DVKKDGILJ
,WLVFOHDUWKDWLQWKHILUVWGHFDGHVRIKXPDQVHWWOHPHQWEHIRUHDQGDIWHULQLWLDOIRUPDWLRQRIXUEDQHQYLURQPHQW
WKH QDWXUDO QHWZRUN RI ZDWHU DQG JUHHQ VSDFHV VWUXFWXUH XVHG WR EH LQWDFW DQG FRQVLVWHQW ZLWK WKH XUEDQ VSDFHV
WUDQVSRUWDWLRQDQGODQGXVHQHWZRUNILJD,QWKHVXVWDLQDEOHVWDWHRIXUEDQVWUXFWXUHRIWKHSDVWFRQQHFWLYLW\RI
ODQGVFDSHPRVDLFV EHWZHHQSDWFKHV FRUULGRUV DQG WKURXJKRXW WKH QDWXUDOPDWUL[ZDV FOHDUO\PDLQWDLQHG QRW RQO\
DORQJ WKH QDWXUDO ULYHUEDQNV RI .DVKDIURRG EXW WKURXJKRXW 0DVKKDG¶V VXEZDWHUVKHG HYHQ ZKHUH KXPDQ
LQWHUYHQWLRQV RFFXUUHG 8UEDQ VWUXFWXUH KDG QR VLJQLILFDQW GLVFRQQHFWLRQV RU GLVWXUEDQFHV IXOO\ FRPSO\LQJ ZLWK
QDWXUDOPDWUL[
+RZHYHULQWKHVHFRQGSHULRGLQUHFHQWGHFDGHVODVWLQJWRWKHFXUUHQWVWDWHLQILJDGLVWXUEDQFHVVXFK
DV SDYLQJ EXLOGLQJ FRQVWUXFWLRQ GXPS DQG ZDVWH GLVSRVDO RU QRQ HFRIULHQGO\ DFWLYLWLHV VXFK DV LQGXVWULDO DQG
DJULFXOWXUDOKDYHGDPDJHGDQGREVWUXFWHGWKHIORZRIZDWHUDLUHQHUJ\DQGHFRV\VWHPVHUYLFHVDQGIUDJPHQWHGWKH
QDWXUDOPDWUL[KDUVKO\>@7KHXUEDQDJJORPHUDWLRQKDVREYLRXVO\IUDJPHQWHGDQGGLVFRQQHFWHGSDWFKHVGLYHUWHG
DQGREVWUXFWHGZDWHUFRUULGRUVLQYDGHGQDWXUDOEXIIHUVDQGHGJHVFRPSOHWHO\LJQRULQJWKHQDWXUDOPDWUL[
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)LJDVWXGLHGOD\HUVEHIIHFWLYHIHDWXUHVRIXUEDQVWUXFWXUHRIERWKWRGD\DQGWKHSDVWDUHRYHUODLGLQDVLQJOHPDS
ZKLFKZLOOIXUWKHUPDNHZD\WRSUHVHQWDQLQVLJKWWRWKHVWUXFWXUHRI0DVKKDG
7KH SUHDSSURYHG GHYHORSPHQW SODQ IRU IXWXUH RI 0DVKKDG ILJ D DOVR GRHVQ¶W FRQVLGHU WKH KLHUDUFK\ RI
VSDFHV FRQQHFWLYLW\ RI QDWXUDO QHWZRUNV RSHQ VSDFH FRQWLQXLW\ DQG KDV SURSRVHG KRUL]RQWDO H[SDQVLRQ RI XUEDQ
DJJORPHUDWLRQDVDGHYHORSPHQWVWUDWHJ\WRRFFXS\PRUHODQGVIURP.DVKDIURRG5LYHUEXIIHUDQGEHGLWVHOI
3.3. Summary of findings 
%\ LQYHVWLJDWLQJ WKH SUHH[LVWLQJ SURFHVVHV DQG QDWXUDO XQGHUO\LQJ VWUXFWXUH FRQVLVWLQJ RIZDWHU FRUULGRUV DQG
SDWFKHVRIJUHHQDQGRSHQVSDFHEHWZHHQWRLQ0DVKKDGSDUDOOHOWRH[DPLQLQJWKHFXOWXUDOEDFNJURXQG
DQG LGHQWLW\DQG WUDGLWLRQDOXUEDQSODQQLQJSULQFLSOHV LQ0DVKKDG UHJDUGLQJ WKH VXVWDLQDEOH VWDWHRIFRPPXQLWLHV
EHIRUHXUEDQDJJORPHUDWLRQV WKHYLWDO QDWXUDOSURFHVVHV IORZVDQGFRQQHFWLYLWHV DVZHOO DVEXLOW SURFHVVHVZHUH
UHFRJQL]HG EDVHG RQ ZKLFK DQ LQVLJKW KDV EHHQ REWDLQHG WR FXUUHQW GHILFLHQFLHV DQG PRVW SUHVVLQJ LVVXHV RI
0DVKKDGGHYHORSPHQWSODQIXUWKHUH[SODLQHGLQWDEOHDQGRSSRUWXQLWLHVDUHUHFRJQL]HGWRUHVROYHWKHVHLVVXHVLQ
FRUUHVSRQGLQJDUHDVWDEOH 
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7DEOH3UREOHPVDQGFRUUHVSRQGLQJSURSRVHGVROXWLRQVIRUGLIIHUHQW]RQHVDQGDUHDVRI0DVKKDGPHWURSROLWDQDUHD
&XUUHQW3UREOHP ,Q 3URSRVHG6ROXWLRQ
/RVVRIHFRORJLFDOO\YDOXDEOHJUHHQSDWFKHVRI
SURGXFWLYHIUXLWJDUGHQVDQGJUHHQZD\V6XFKDVWZR
PDLQKLVWRULFPHPRUDEOHJUHHQZD\VDQGZDONVRI
9DNLODEDGDQG0DOHNDEDGZLWKWKHLUGLVWLQFWLYHWUHH
URZVRIUHVSHFWLYHO\PRUXVDOEDDQGSRSXOXVDOEDWKDW
IDFLOLWDWHGWKHIORZRIDLUDQGDGMDFHQWJDUGHQVWKDW
LQGXFHGDPLFURFOLPDWHLQWKHDUHDDQGHQULFKHGXUEDQ
H[SHULHQFH
9DNLODEDG
%OYG&
0DOHNDEDG
%OYG&
.RRKVDQJL
6W&
$UJ6W
&
&RQWLQXRXVSDUNZD\GHVLJQDORQJURDGV
5HVWRUDWLRQRIROGPHPRUDEOHQDWLYHWUHHV
6WUHHWUHYLWDOL]DWLRQWKURXJKHQJDJLQJSHRSOHZLWKDFWLYHRSHQVSDFHV
ZLWKSHGDJRJLFDOVFHQDULRV
([FOXVLYHGHVLJQRIQRGHVZKHUHQDWXUDOJUHHQDQGEXLOWVSDFHV
FRLQFLGHDQGLQWHJUDWHDQGWKHUH¶VJUHDWSRWHQWLDOIRUVRFLDOLQWHUDFWLRQ
DQGLQFOXVLRQDQGKDUPRQLRXVHQYLURQPHQWDOIULHQGO\XUEDQGHVLJQ
HPEUDFLQJHFRORJLFDOO\YDOXDEOHYHJHWDWLRQVSHFLHV
&RQVLGHUDEOHGHFUHDVHLQVL]HDQGQXPEHURIJUHHQ
SDWFKHVRYHUWKH\HDUVZLWKLQFUHDVHGIUDJPHQWDWLRQ
OHDGLQJWRDQXQHYHQGLVWULEXWLRQSDWWHUQDQGGHFOLQHG
HFRORJLFDOGLYHUVLW\ILJE
/DFNRIFRQVLVWHQWFRQQHFWLYLW\EHWZHHQUHPDLQLQJ
SDWFKHVDQGZDWHUFRUULGRUVDQGEORFNHGGLYLGHGYLWDO
FRUULGRUVDQGHGJHVRIWKHXQGHUO\LQJQDWXUDOQHWZRUN
ILJD
:KROH
PHWURSROLWDQ
DUHDZLWK
GLVSHUVHG
WLQ\SDWFKHV
RI
LQVLJQLILFDQW
JUHHQVSDFH
,GHQWLI\LQJDQGXVLQJFXUUHQWJUHHQSDWFKHVDQGUHPDLQLQJZDWHU
FRUULGRUVDORQJZLWKRSHQUHPQDQWRUGHUHOLFWVSRWVRIRSHQVSDFHV
ZLWKSRWHQWLDOWREHLQWHJUDWHGDQGFRQQHFWHGZLWKSUHYLRXVSDWFKHVWR
EHRYHUODLGRQWKHUHKDELOLWDWHGQDWXUDOZDWHUQHWZRUNFRPSO\LQJZLWK
EXLOWQHWZRUNVWRIRUPDQLQWHJUDWHGQHWZRUN
(QVXUHFRQQHFWLYLW\WKURXJK0DVKKDGVXEZDWHUVKHGE\UHSDLULQJ
GLVFRQQHFWLRQVLQPDLQVWUHDPVPRYLQJIURPXSODQGVWRORZODQGV
IDFLOLWDWLQJWKHIORZRIDLUDQGZDWHUDQGHFRV\VWHPVHUYLFHV
7KHODWHFRQVWUXFWLRQRIWKHQH[WULQJURDGDURXQGWKH
FLW\FXWWKURXJKWKHPRXQWDLQVFUHDWLQJDJDSLQWKH
PRXQWDLQRXVDUHDVIUDJPHQWLQJWKHPRXQWDLQRXV
KDELWDWVZKLFKFRXOGPDNHZD\IRUIXUWKHU
HQFURDFKPHQWWRWRSRIWKHPRXQWDLQVVSUHDGLQJ
FRQWDPLQDWLRQWRWKHYHU\VRXUFHRIZDWHUV
0DVKKDG
%HOWZD\
5
3ROLF\PDNLQJWRSUHYHQWGHYHORSPHQWIURPSHQHWUDWLQJWKHQHZ
SDWFKHVRIKLOOVQRZLQXUEDQIDEULFDQGSUHYHQWDQ\IXUWKHU
GLVUXSWLYHDFWLYLWLHV
3URYLVLRQRIZLOGOLIHFURVVLQJVWUXFWXUHVEULGJHVWXQQHOVWR
IDFLOLWDWHWKHPRYHPHQWRIVSHFLHVEHWZHHQWKHIUDJPHQWHGSDWFKHV
DLPLQJWRNHHSWKHPXQLWHG
7KHGLVDSSHDUDQFHRIKLVWRULFZDWHUZD\RI
³*KDUHNKDQ'LNH´DURXQGWKHFLW\DQGQHJOHFWLQJLWV
IXQFWLRQLQPXOWLSOHVRFLDOHFRORJLFDOOHYHOV
*KDUHNKDQ
:
1DGHUL
:
.DODQWDUL
%HOWZD\
:
7KHFXUUHQWO\EXULHGKLVWRULFGLNHERUGHULQJWKHFRUHKLVWRULFDUHDDQG
UHOLJLRXVFRUHRI0DVKKDGWREHWUDQVIRUPHGLQWRDKLVWRU\ZDONZLWK
HQYLURQPHQWDOHGXFDWLRQDQGFXOWXUDOUHVWRUDWLRQDLPV:
5HJDUGLQJ0DVKKDGGHYHORSPHQWKLVWRU\DVHFRQGULQJDURXQGWKH
ILUVWRQHLVLGHQWLILHGDOUHDG\DSDUWRIWKHPDLQXUEDQQHWZRUNWREH
LQWHJUDWHGDQGDFWDVDOLQNLQJFRUULGRULQFRUSRUDWLQJRWKHUQDWXUDO
SDWFKHVDQGFRUULGRUVLQWKHQHWZRUN:
$VJUHDWSRWHQWLDOVLQWKHFXUUHQWO\GLVVRFLDWHGZDWHUQHWZRUNV\VWHP
RI0DVKKDGFRQQHFWLQJWKHLGHQWLILHGULQJVDQGXWLOL]HWKHLUHFRORJLF
IXQFWLRQVWRHQKDQFHFRQQHFWLYLW\HGXFDWLRQDODQGDHVWKHWLFTXDOLWLHV
:DWHUSROOXWLRQDQGGHJUDGHGZDWHUDQGDLUTXDOLW\
SDUWLDOO\DVDUHVXOWRIXQVXVWDLQDEOHDQGLQHIILFLHQWXUEDQ
QHWZRUNVRIWUDQVSRUWDWLRQDQGZDWHUJUHHQVSDFH
PDQDJHPHQWDQGWUHDWPHQWV\VWHPVWKHLUKLHUDUFK\LQ
XUEDQQHWZRUNHQYLURQPHQWDODPQHVLDDQGQHJOHFWLQJ
WUDGLWLRQDOSULQFLSOHVWKDWXVHGWRVHFXUHWKHTXDOLW\DQG
TXDQWLW\RIZDWHU7KLVUHVXOWHGLQGHILFLHQWDQGRYHU
SROOXWHGVWUHDPVWXUQLQJWKHPWRHQYLURQPHQWDOKD]DUGV
ZLWKXQSOHDVDQWVLJKWV
0RVWO\LQ
ORZODQGV
DURXQG
.DVKDIURRG
5LYHU
:
0DLQWDLQLQJEXIIHUVDPRQJVWUHDPVFRQVWUXFWLRQDQGDJULFXOWXUDO
ODQGVWRSURYLGHQDWXUDOILOWHULQJWKURXJKJUHHQVSDFHEXIIHUV
&RQVLGHULQJWKHKLHUDUFK\RIRSHQVSDFHVDQGZDWHUIORZVDVWKH
EDFNERQHRIXUEDQGHVLJQDQGVLWHVSHFLILFGHVLJQIRUHDFKORFDO]RQH
8UEDQIRUHVWVLQVRXWKVRXWKHDVWQRUWKZHVWWRIDFLOLWDWHWKHFXUUHQW
DLUIORZVDQGIRVWHUQHZFRQQHFWLRQVWRSUHYLRXVSDWFKHV)
5HFODLPWKHODQGVDWWKHIRRWKLOOVRIVRXWKHUQPRXQWDLQVDQG
DFFRPPRGDWHPRUHQDWXUDOHFRORJLFDOO\YDOXDEOHJUHHQSDWFKHVWR
LPSURYHDLUDQGZDWHUIORZVXSVWUHDPDQGQDWXUDOILOWHULQJ
,JQRULQJ.DVKDIURRGULYHUWKHPDLQZDWHUZD\RI
0DVKKDG3ODLQFDWFKPHQWDUHDLQWKHIXWXUHSUH
DSSURYHGGHYHORSPHQWSODQILJDDOWHULQJODQGXVH
RILWVDGMDFHQWDJULFXOWXUDOODQGVWRFRQVWUXFWLRQVHWWLQJ
IRUQHZKRUL]RQWDOXUEDQH[SDQVLRQLQYDGLQJULYHUEHG
GHVWUR\LQJIHUWLOHODQGVDQGWKHLUHQYLURQPHQWDOFDSDFLW\
WRVXSSRUWOLIHDQGHQGDQJHULQJUDUHQDWLYHVSHFLHV
.DVKDIURRG
5LYHU
:

(VWDEOLVKLQJDQDWXUDOEXIIHUIRU.DVKDIURRGWKURXJKDJUDGXDO
WUDQVLWLRQIURPKDUGVFDSHWRVRIWVFDSHPDLQWDLQLQJWKHUHTXLUHGUDQJH
DQGGLYHUVLW\RIODQGXVHDVILOWHUIRUULYHUEHGDQGEXIIHULQFUHDVLQJ
HIILFLHQWJUHHQVSDFHIRUZDWHULQILOWUDWLRQDQGSXULILFDWLRQRI
SROOXWLRQVDQGIRVWHULQJQHZKDELWDWV7KHODQGXVHSODQIRUDGMDFHQW
ODQGVFDSHFDQEHFKDQJHGWRHGXFDWLRQDOSDUNVKRUWLFXOWXUDOJDUGHQV
ZDWHUSDUNVDVWUHDWPHQWLQIUDVWUXFWXUHVDQGSHGDJRJLFDOODQGVFDSHV
WRSURPRWHHGXFDWLRQDODLPVDQGKXPDQFRQQHFWLRQZLWKQDWXUH
0DLQWDLQLQJDQHZGHYHORSPHQWDSSURDFKWKDWFRQWDLQVIXWXUHXUEDQ
GHYHORSPHQWZLWKLQWKHH[LVWLQJXUEDQOLPLWVHJE\YHUWLFDOKRXVLQJ
DQGDYRLGVDOORFDWLRQRIPRUHSURGXFWLYHODQGVWRFRQVWUXFWLRQ
(QYLURQPHQWDOLOOLWHUDF\DQGUHVXOWDQWGHVWUXFWLYH
DFWLYLWLHVLQGXFHGE\ODFNRIKXPDQFRQWDFWZLWKQDWXUH
RUHQYLURQPHQWDODPQHVLD>@VXFKDVXQUHVWUDLQHG
KDUYHVWLQJRIVFDUFHUHPDLQLQJJURXQGZDWHUUHFHQWO\
DJJUDYDWHGE\GLJJLQJXSQHZZHOOVLQORZHOHYDWLRQV
GXHWRGULHGZHOOVUHDFKLQJWKHEDQNVRI.DVKDIURRG
 3URPRWLQJHQYLURQPHQWDOHGXFDWLRQLQWKHORQJWHUPWKURXJKVRFLDO
SDUWLFLSDWLRQLQXUEDQDFWLYLWLHVVXFKDVSURYLVLRQRIXUEDQIDUPVDQG
ZDWHUWUHDWPHQWSDUNVDQGWKURXJKUHYLYDODQGUHPLQLVFLQJ3HUVLDQ
XUEDQFXOWXUHDQGWUDGLWLRQDOEHOLHIVLQWKHVHXUEDQVSDFHV
3ROLF\PDNLQJWREDQDQ\IXUWKHUKDUYHVWRIZDWHUDQGHFRORJLFDOO\
YDOXDEOHJUHHQVSDFHVDQGQDWXUDOVRXUFHV
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$QHZSHUVSHFWLYHWKHUHJHQHUDWLRQSODQ
5HJDUGLQJWKHVRFLDODQGHFRORJLFDOGHILFLHQFLHVLQSUHVHQWVWDWHRI0DVKKDGDQGLWVLQWHQGHGIXWXUHSODQLWVHHPV
REYLRXVWKDWGHYHORSPHQWDJHQGDVQHHGWREHIXQGDPHQWDOO\UHYLVHG,IHFRORJLFDODQGFXOWXUDOVXVWDLQDELOLW\YDOXHV
GRQRWILWLQWRRXUHVWDEOLVKHGLGHDVRIKRZFLWLHVVKRXOGHQJDJHZLWKQDWXUDOERGLHVPRVWLPSRUWDQWO\VWUHDPVWKHQ
ZHQHHGWRUHHYDOXDWHDQGUHSKUDVHRXUYDOXHV,QRUGHUWRDFKLHYHDQGHQVXUHDVXVWDLQDEOHIXWXUHWKLVVWXG\WKHQ
SURFHHGVWRUHSULRULWL]HREMHFWLYHVDQGSUDFWLFDOVWUDWHJLHVWRLQFOXGHHFRORJLFDODQGFXOWXUDOYDOXHVDQGLQFRUSRUDWH
WKHP ZLWK WKH H[LVWLQJ XUEDQ DLPV DQG QHHGV 'HULYHG IURP DOO WKH SUHYLRXV ILQGLQJV LQ WKH IRUP RI D KROLVWLF
UHJHQHUDWLRQSODQDSDWKIRUIXWXUHZLOOEHLOOXPLQDWHGIRUVKRUWORQJDQGPLGWHUPDQGGLVSHUVHGXUEDQDFWLYLWLHV
ZLOO EH RULHQWHG LQ DQ LQWHJUDWHG DWWHPSW WR UHDFK DQ ,QWHJUDWHG *UHHQ 1HWZRUN WKDW GHOLQHDWHV WKH QHFHVVDU\
PHDVXUHVQHHGHGIRUXUEDQFXOWXUDOHFRORJLFDOVXVWDLQDELOLW\WDEOH7KLV*UHHQ1HWZRUNLVEDVHGRQUHPQDQWVRI
LQKHUHQWZDWHUVWUXFWXUHRI0DVKKDGDQGFRQVLVWHQWZLWKWKHH[LVWLQJXUEDQVWUXFWXUHWRIRUPPXOWLREMHFWLYHXUEDQ
QHWZRUNV WKDW IXOILOO XUEDQ IORZVDQG LQIUDVWUXFWXUHV HVS DFFHVVLELOLW\ UHFUHDWLRQDO VRFLDO DQGFXOWXUDOQHHGV DV
ZHOODVJUHHQEOXHVWUXFWXUHVDQGIORZVLQWHJUDWHGJUHHQVSDFHVWKURXJKDQLQWHUZHDYHPHQWRIFRUULGRUVDQGQRGHV
:DWHUDQGGUDLQDJHFDQDOFRUULGRUVDUHSUDFWLFDOO\WKHRQO\UHPDLQLQJLQHIIHFWRSHQVSDFHVDQGPDLQO\WKHVROH
EHDPV RI KRSH OHIW LQ WKH H[LVWLQJ FRPSDFW XUEDQ IDEULFZLWK WKH FDSDFLW\ DQG RFFDVLRQDOO\ VXIILFLHQW VSDFH WR
UHYLYHDQGUHFODLPWKHQDWXUDOXQGHUO\LQJVWUXFWXUHZLWKLQWKHGHQVHO\EXLOWXUEDQIDEULF7KHVHFRUULGRUVFDQDFWDV
EUDQFKHVRIWKLVQHWZRUNOLQNLQJZKDWRWKHUZLVHZRXOGEHOHIWDVGLVSHUVHGDQGGHWDFKHGSDWFKHVZLWKQRHFRORJLFDO
YDOXH 8UEDQ VWUHDPV DQG WULEXWDULHV RI .DVKDIURRG LQ0DVKKDG KDYH WKH SRWHQWLDO WR H[SRVH WKH QDWXUDO IDEULF
ZLWKLQGHQVHXUEDQDJJORPHUDWLRQVWRFRQQHFWGLIIHUHQWSHRSOHWRKLGGHQQDWXUDOSURFHVVHVXUEDQKLVWRU\DQGWRHDFK
RWKHU>@7KHVHSULQFLSDOFRPSRQHQWVRIXUEDQHFRORJLFDOQHWZRUNDUH WKHNH\V WRFRQVHUYLQJQDWXUH LQ0DVKKDG
XUEDQ ODQGVFDSH DQG IDFLOLWDWH IORZV DQG PRYHPHQW RI HFRV\VWHP VHUYLFHV IURP XSODQG WR ORZODQG HQVXULQJ
K\GURORJLFFRQQHFWLYLW\DQGKHDOWKDQGLWLVHVVHQWLDOWRDLPDJDLQVWWKHLUFRQWDPLQDWLRQEORFNDJHLPSHUPHDELOLW\
DQGFKDQQHOL]DWLRQDQG LQVWHDGDLPIRUKDUGVFDSH UHPRYDO HPEDQNPHQWVGDPV URDGVHWF UHVWRULQJPHDQGHUV
ULIIOHVYHJHWDWLRQDQGFUHDWLQJEXIIHUVEHWZHHQEXLOWHQYLURQPHQWDQGVWUHDPHQYLURQPHQW
%\LQFRUSRUDWLQJDQGLQWHJUDWLQJWKHVLJQLILFDQWXUEDQQRGHVZLWKZDWHUFRUULGRUVWKHQHZQHWZRUNZLOOEHIXUWKHU
HQULFKHG WKURXJK PXOWLGLPHQVLRQDO VRFLDO FXOWXUDO HFRQRPLF DQG KLVWRULFDO SRWHQWLDOV RI WKHVH QRGHV DV WKH\
DOUHDG\HQWDLO WKHQHFHVVDU\TXDOLWLHV IRUFXOWLYDWLRQRIG\QDPLFSODFHVZKHUHQDWXUDOVWUXFWXUHVDUH LQWHJUDWHGDQG
LQWHUSUHWHGLQWRWKHXUEDQIDEULF7KURXJKFRPELQLQJHFRORJLFDOUHVWRUDWLRQZLWKXUEDQGHVLJQWKHVHVSDFHVEHFRPH
LQWHUDFWLYHVSDFHVZKHUHLQDVRSKLVWLFDWHGGHVLJQXUEDQVSDFHZLOOEHDEOHWRLQWHUSUHWV\PEROL]HDQGUHIOHFWSULPH
XUEDQVWUXFWXUHDQG\HWHQULFKHQYLURQPHQWDOFXOWXUH>@2ZLQJWR WKHLUFRPPXQDOVSLULWDQGULFKKLVWRU\VHYHUDO
QHLJKERUKRRGVDQGKLVWRULFQRGHVLQ0DVKKDGKDYHWKHFDSDELOLW\WRIDFLOLWDWHLPSOHPHQWDWLRQRIUHQHZHGVRFLDODQG
XUEDQSROLFLHV>@7KHVHDUHWKHILUVWVWHSVWRIDFLOLWDWHWUDQVLWLRQWRDVXVWDLQDEOHSODQ
7KHGHYLVHGLQWHJUDWHGWLPHO\IUDPHZRUNRI0DVKKDGXUEDQUHJHQHUDWLRQSODQDLPVWRLPSURYHKHDOWKDQGZHOO
EHLQJRIKXPDQDQGQDWXUDOV\VWHPV&RQVLGHULQJ WKHSUHVHQWREVWDFOHV LQXUEDQPDQDJHPHQWDQGGHYHORSPHQWRI
0DVKKDGWKHVWXG\UHVXOWHGLQDPL[RIREMHFWLYHVSROLFLHVDQGVWUDWHJLHVDVWRKRZWRPDNHWKLVDLPIHDVLEOHLQD
FKDOOHQJLQJFRQWH[WDV0DVKKDGFLW\,QWKHFXUUHQWXUEDQVWDWHWKHSODQVKRXOGEHFDUULHGRXWLQGLIIHUHQWVWDJHVWR
VHWWKHSURSHUJURXQGVDQGJUDGXDOO\DGDSWWRFKDQJHV)LJXUHIXUWKHUGHPRQVWUDWHV*UHHQ,QWHJUDWHG1HWZRUNDV
DQXUEDQGHVLJQDQGSODQQLQJFRQFHSWDIWHURYHUOD\LQJGLIIHUHQWOD\HUVRILQIRUPDWLRQQDWXUDOLQIUDVWUXFWXUHEHIRUH
KXPDQVHWWOHPHQWVDQGGXULQJHDUO\VHWWOHPHQWVQDWXUDOULYHUEHGDQGIORRGSODLQGUDLQDJHSDWWHUQLQ0DVKKDGSODLQ
ZDWHU DQG GUDLQDJH V\VWHPV LQ WUDGLWLRQDO FLWLHV LQLWLDO KLHUDUFK\ RI JUHHQ VSDFHV QDWXUDO UHPQDQWV FXUUHQW
JHRPRUSKRORJLF DQG ODQG SURSHUWLHV ZDWHU DQG ZLQG IORZV SRWHQWLDO ODQGV DQG VWUHHWV WR EH UHKDELOLWDWHG DV
JUHHQZD\VDQGIRUJUHHQVSDFHJURZWKSURVSHFWLYHODQGXVHVLQSUHDSSURYHGGHYHORSPHQWSODQSRLQWRUQRQSRLQW
SROOXWLRQ VRXUFHV ,Q WKLV QHWZRUN LQWHJUDWHGZDWHUZD\V DORQJ ODUJH UHFUHDWLRQDO VSDFHV QRGHV DQGRSHQ VSDFHV
JHQHUDWHQHZHFRORJLHVVHUYHDVFRPSHQVDWLRQVSDFHVLQWKHKHDYLO\XUEDQL]HGUHJLRQDQGIXQFWLRQDVFRUQHUVWRQHV
RIDUHJLRQDOODQGVFDSHVWUXFWXUHLQGXFLQJTXDOLW\DQGVWUXFWXUHDPLGVWWKHKHDYLO\EXLOWDUHD7KHWZRORRSVRUZDONV
RIQDWXUDOFXOWXUDOKLVWRU\DUHDFFHQWXDWHGLQGXFLQJVSDWLDOTXDOLW\DQGHPSKDVL]LQJWKHVHQVHRISODFHDQGQDWXUDO
KLVWRULFLGHQWLW\UHSKUDVLQJWKHEUXWDOLQWHUYHQWLRQVDQGFRQVWUXFWLRQVRIWRGD\:DWHUFRUULGRUVPDLQO\.DVKDIURRG
DQFKRUDFRQQHFWLYHVSLQHWKDWLQLWLDWHVDQHZWUDQVLWLYHSXEOLFVSDFHOLQNHGWRWKHSURSRVHGXUEDQIULQJHIRUHVWLQ
WKHDJUHHDEOHSDWKRIDLUDQGZDWHUIORZSURYLGLQJVXLWDEOHDQGVXIILFLHQWIHUWLOHODQGVDQGEXIIHUILJ
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7DEOH3ODQQLQJDQGGHYHORSPHQWVWUDWHJLHVLQSURWHFWLRQUHFODPDWLRQDQGUHKDELOLWDWLRQSKDVHV
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\U
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
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UROHLQHFRORJLFDOSURFHVVHVSURYLGLQJ
LPPHGLDWHFRQWDFWDQGDFFHVVWRULYHUV
DQGJDUGHQV
5HFDOOLQJWUDGLWLRQDOEHOLHIVRQQDWXUH
DQGSURPRWLQJDSSURSULDWHLQWHUDFWLRQ
ZLWKLWXVLQJLQVWUXFWLYHGHVLJQVFHQDULRV
/HJLEOHXUEDQGHVLJQDVDFRQVLVWHQW
QDUUDWLYHDQGDQLQGLFDWLRQRIZDWHU
LQIUDVWUXFWXUHVEHQHDWK

(VWDEOLVKDQGUHVWRUHQDWXUDOEXIIHUVDQGJUDGXDO
WUDQVLWLRQIURPXUEDQODQGXVHVWRQDWXUDOODQGXVHV
WKDWLQFRUSRUDWHVRFLRFXOWXUDODFWLYLWLHVDQGSXEOLF
SDUWLFLSDWLRQ
8VLQJVXVWDLQDEOHXUEDQGUDLQDJHV\VWHPVVXFKDV
HFRVZDOHVUHFRQVWUXFWHGZHWODQGVDHUDWHGODJRRQV
DQGUDLQZDWHUJDUGHQV
'D\OLJKWLQJEXULHGZDWHUZD\VDQGUHPRYDORIKDUG
QRQSHUPHDEOHULYHUEDQNVDQGEDUULHUVDURXQGXUEDQ
VWUHDPV
'HYHORSHQKDQFHDQGXWLOL]HFRQQHFWHGJUHHQVSDFHV
ZLWKQDWLYHHFRORJLFDOO\YDOXDEOHVSHFLHVXWLOL]LQJ
H[LVWLQJDQGSRWHQWLDOGHUHOLFWRSHQVSDFHVSDUNZD\V
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
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)LJ0DVKKDG*UHHQ,QWHJUDWHG1HWZRUN
&RQFOXVLRQ
,Q WKH FRQWHPSRUDU\ XUEDQLVP RI PDQ\ GHYHORSLQJ FLWLHV WKH SUHYDLOLQJ LQYDVLYH DSSURDFK LQ XUEDQ GHVLJQ
SODQQLQJDQGPDQDJHPHQWKDVSURYHGGHILFLHQWIRUVRPHWLPHQRZ7KHVXVWDLQDEOHFLW\RIWRGD\LVFKDUDFWHUL]HGE\
LWVFDSDFLW\WREHGHYHORSHGLQDFFRUGDQFHZLWKQDWXUH>@1RZWKHKHDOWKDQGOLYDELOLW\RIXUEDQHQYLURQPHQWVFDQ
RQO\EHHQVXUHGWKURXJKHFRORJLFDOO\EDVHGGHYHORSPHQWVWUDWHJLHVWKDWLQWHJUDWHQDWXUDODQGXUEDQHQYLURQPHQWLQD
ZD\WKDWWKH\EHFRPHLQWHJUDOO\LQGLYLVLEOH7RGD\WKHRQO\WUDFHVRIQDWXUHOHIWRQWKHH[KDXVWHGIDFHLQ0DVKKDG
&LW\DUHWKHUHPQDQWVRIZDWHUZD\VDQGWULEXWDULHVRQFHPHDQGHULQJWKURXJKWKHXUEDQIDEULF%\LGHQWLI\LQJWKHP
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